Chemicals: Selenium powder (99.9%), NaBH 4 (96%), ZnCl 2 (99.9%), MnCl 2 •4H 2 O, Zn(NO 3 ) 2 •6H 2 O, NaOH, Ethanol were purchased from Sinopharm Chemical Reagent Co., Ltd., China. Mercaptopropionic acid (MPA) (99+%) was purchased from Sigma Aldrich.
Sigma Aldrich.
Preparation of Precursor Solution:
Sodium hydrogen selenide (NaHSe) was prepared as the literature described [21] . Typically, 0.88mmol NaBH 4 was loaded to a small flask, then 3mL deionized water was added, after which 0.44mmol selenium powder (Se:NaBH 4 =1:2) was added to the flask. The flask was sealed quickly with a small pinhole exposed to atmosphere and was placed in the oven at 30℃. After the black selenium powder disappeared completely, the resulting clear aqueous solution was NaHSe solution.
The MPA stabilizing reagent solution was prepared by dissolving ZnCl 2 , MnCl 2 •4H 2 O and MPA in deionized water. The pH value of the mixed solution was adjusted by dropwise addition of 1 M NaOH solution under vigorous stirring. The solution was then was treated by N 2 -saturating for 30 min. All precursor solutions were prepared freshly.
Synthesis of Mn-Doped ZnSe D-Dots:
The freshly prepared NaHSe solution was added into the N 2 -degassed MPA stabilizing reagent solution under vigorous stirring. Finally, the precursor solution was transferred into a Teflon-lined stainless autoclave. The autoclave was maintained at 200℃ under vigorous stirring for a certain time, and then cooled to room temperature by a hydrocooling process.
In a typical experiment, 97mL MPA stabilizing reagent solution were loaded into the flask and degassed by N 2 for 30min. The amounts of Zn, Mn, MPA were 0.88mmol, 0.0176mmol and 3.168mmol (Zn:Mn:MPA=1:0.02:3.6). The pH was adjusted to 10.5.
Then fresh prepared NaHSe (Zn:HSe -=1:0.5) was injected into the flask. Finally, 25mL of the precursor solution was transferred into a 50mL Teflon-lined stainless autoclave. The autoclave was maintained at 200℃ under vigorous stirring for 25min, then cooled to room temperature by a hydrocooling process. 2+ :ZnSe D-Dots: The as-prepared Mn 2+ :ZnSe d-dots was purified and washed by ethanol and redispersed in deionized water. MPA was added with a ratio of d-dots:MPA=1:3.6. The pH was adjusted to 10.5 by dropwise addition Electronic Supplementary Material (ESI) for Nanoscale. This journal is © The Royal Society of Chemistry 2014 of 1M NaOH. Then Zn(NO 3 ) 2 were added to the solutions with a d-dots:Zn(NO 3 ) 2 ratio from 1:0.3 to 1:1.2. The solution was transferred into a Teflon-linedstainless autoclave which maintained at 200℃ under vigorous stirring for a certain time, then cooled to room temperature by a hydrocooling process.
Deposition of ZnO Shell around Mn
Characterization: UV-Vis absorbance and fluorescence data were acquired using UV-2550 Shimadzu UV-Vis spectrophotometer and RF-5301PC Shimadzu spectrofluorophotometer respectively at room temperature. All the aliquots were measured without any size sorting. The PLQY of the as-prepared nanocrystals was obtained by comparing their optical properties with those of Rhodamine B. Power X-ray diffraction (XRD) patterns were taken on a Bruker diffractometer using Cu Kα radiation. X-Ray photoelectron spectroscopy (XPS) was carried out on a AXIS ULTRA DLD with Al Kα excitation. Binding energy calibration was based on C1s at 284.6 eV. Electron paramagnetic resonance (EPR) spectra were recorded at room temperature on a Bruker BioSpin Corp., EMX-8 (Germany). Typical measurementconditions were microwave power 5mW, microwave freauency 9.85GHz, modulation frequency 100 kHz. ICP-MS was measured on iCAP 6000Radial. 
